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1. The Raba-Botond machine factory was destroyed during World War ITI and was
never rebuilt for production. The Mavag-Mercedes factory, partially
destroyed during the Var, managed to produce aprroximately 20 vehicles
from the end of the War until it was diemantled in 1948. These 20 vehicles

were shipped to Poland.

2. After the nationalization of 1948, the Csepel machine factory became the
exclusive manufacturer of Hungarian trucks, The 3%-ton truck manufactured
by Csepel for both export and national military vurposes, was modified
slightly in approximately 1951 or 1952, The new Csepel trucks intended-
for export (Csepel D~350) are Diesel-type, while those retained in Hungary
for military purposes are gasoline-type. Excent for this difference in
engines, the export and wilitary trucks are identicol. See Attachment 1
for photographs of the Gsepel export truck and a manu~l entitled Drivers
Handbook for the CSEPEL D-350 Diesel Truck, issved by Mogurt in Budapest.
The Csepel factory also recently began menuf-cturing 4.2= »nd 7-ton trucks,

3, The Csepel factory =lso produces fvel tank trucks, fire trucks and ambulances,
which are almost exclusively for military purposes (see Attachment 2, four
photographs). Excert for certain modifications in hody design, the character-
. . istics of, these vehicles are the same as the Csepel D-350 trucks. The Csepel
BT factory turrently ranufactures specisl military transport vehicles; which
. are identical with the Ikarus 60/601 bus (see Attachment 3), except that they
“’have gasoline engines and have 3-axle econgtruction.

L. Several years ago the Csepel factory attempted the construction for military
use of a li-ton "Dodge" weapon carrier (4 eylinders). However, in 1954 the
Csepel factory ceased work on these vehicles, since they were heavier than
Hungerian Army gpecifications. The two engineers responsible for the con=
struction of the vehicles were imprisoned and are believed to be still in

prison. 50X1-HUM
sate [ x| ARMY | x [ NAYY g [ oAw o [ XL L LR .
) ' (Note:" Washington disirilb;(dih indicated by “X"; Field distribution by ”#“~)l
e 50X1-HUM
————e—r= DA A T 1O N D D O R

Declassified in Part - Sanitized Copy Approved for Release 2012/09/13 : CIA-RDP82-00040R000300110015-9



Declassified in Part - Sanitized Copy Approved for Release 2012/09/13 : CIA-RDP82-00040R000300110015-9

o

50X1-HUM|
Attacoment 3

NOFORN IKARUS 60'601
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LENK

UNG

Einschelben-Trockenkupplung fir 60 mkg
Prehmoment

Vom Motor getrennt angebracht, § Vor-
warts= und 1 Ruchwartsgang, mit Fern-
schaltung. Der erste und der Rickwarts-
gang sind mit Schubzahnrédern geschalter,
die Zahnrdder der anderen Génge sind
schrég verzahnt und dauernd In Eingriff

Rohrkardanwelle mit sechs Nadel-Rollen-
logern vom Typ Mechanlcs

Aus Stahl, Im Gesenk geschmiedete volle
Achse. Hinterachsantrieb mit Doppeliber-
setzung, Erste Ubersefzungsstufe mit Kegel-
und Tellerradantrieb, die zweite als Stirn-
radantrieb In dle belden Radnaben ein-
gebaut. Differentialsperre

Halbelliptische Langsfedern, ruckwartige
Federn progresslv wirkend. Zwelfach wir-
kende hydraulische Stossdampfer zwischen
Vorderfeder und Fahrgestellrahmen

Im Gesenk geschmiedete """ Profil Faust-

~—echse a s Edelstal! -Die Radnaben |aufen -

auf Kegelrollenlagern

Die Doppelralle auf der Lenkstockwelle
wird durch die auf der Lenksaule befes-
tigte Globoldschnecke bewegt. Lenkung
lzicht nachstellbar

Lwei aus 6 mm Stahlblech gepresste Langs-
trager mit 7 Quetrdgern. Motor und
Kihler sind auf einem mit Rollen verse-
henem Hilfsrahmen angeordnet und kén-
leicht

nen nach vorn herausgezogen

werden

Fussbetatigte 4-Rad Druckluftbremse mit
eigenem Bremszylinder fur jedes Rad:
Hinterrad-Hand-
Nachstellvor-

Mechanisch  wirkende
bremse mlt automatischer

richtung

7.33 V x 20" Trilexrader
11.00 % 20" Reifen, hinten Doppelreifen

Inhalt 170 Liter

HAUPTABMESSUNGEN UND GEWICHTE

2400 mm
2600 mm
2850 mm
1900 mm
8000 mm
1856 mm
1816 mm
344 mm
19 m
4,700 kg
3,080 kg
7,760 kg
4,500 kg
12,250 kg

Gesamtlange mit Stossstangen
Gesamfbrelte

Grosste Hohe (belustet)
Fahrgastraumhéhe
Achsenabstand

Radstand, vorn

Radstand, ruckwérts
Bodenfrelheit
Wendekrelsdurchmesser
Gewicht des Fahrgestells
Gewicht der kompletten Karosserle
Gewicht des leeren Wagens
Nutzlast (60 Pers, & 75 kg)
Lugelassenes Hochstgewicht

UBERSETZUNGEN UND ENTSPRECHENDE
HOCHSTGESCHWINDIGKEITEN

Bel 2200 U/min Motordrehzahl, 8,35: 1 Hinterachsibersetzung
und 11.00 x 20" Reifen .

Gesamt-
ubersetzung

Ubersetzung
im Getrlebe

Ceschwindlgkelt

Génge (/s

60.34
3373
19.70
12.02

8.36
60.34

722 7.15
12. 8
21,9
35, 9
817

715

1. Gang

2. Gang 4.03
3. Gang 2.35
4. Gang 1.43
5. Gang 1.00
R. Gang 7.22

STEIGVERMOGEN .

“Mit Vollast Im 1. Gang mit 62 k;n/sr Geschwiﬁaigkeih ouf'

trockener Betonstrasse 34,5%

KAROSSERIE

Ganzmetall Karosserlerahmen aus kaltgepresstem  Profilstahl
mit elektrisch geschweisstem Quertrager. lnnen- und Aussen-
verkleidung aus zusammengeschweisstem und an das Gerippe
genletetem  Aluminiumblech, Knotenfreier Tannenholz-Boden-
belag. Zwei Fohrgasttiren mit e vier Turflugeln, luftdruck-
betatigh An beiden Seiten je eine Einsteigetir fur Wagen-
fuhrer und -begleiter. Riickwand-Nottir auf Wunsch. Alle Fenster
aus splitterfreiem Sicherheitsglas. Zwelteflige Windschutzscheibe.
24— 42 Fohrgastsitze mit Stahirohrrahmen, Sitze und Lehnen mit
Schaumgummi gepolstert. Verstellbarer Fohrersitz. -Fahrerhaus
vom Fahrgastraum durch Scheidewand separiert. Auf Uberland-
wagen Vorhénge, Gepacknetze und Dach-Gepéckirager.
Staubdichte Kasten fur Batterien, Ersatzrad und Werkzeug

AUSRUSTUNG UND ZUBEHOR

Lichtmaschine 300 Watt/12 Volt, Anlasser 6 PS/24 Volt, Glih-
kerzen, 2 Batterien von je 150 A/st-12 Volt, vollsténdige innere
und aussere Belichtung, Reserverad, Werkzeug, Abschleppvor-
richtung

Alle Angaben verstehen sich mit den iiblichen Toleranzen..
Konstruktions- und Ausfiihrungsdnderungen vorbehalten

P

MOGURT, UNGARISCHES AUSSENHANDELSUNTERNEHMEH FUR KRAFTFAHRZEUGE
BUDAPEST 62, POSTFACH 249 - UNGARN

Verantw.: E. Polgar - 24887/LD0S - Réval, Budapest (Verantw,: D. Nyary)
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ATTHCANENT T
DRIVER'S HANDBOOK

FOR THE ( CSEPEL D-350 )
‘ BIESEL TRUCK

DESCRIPTION, OPERATING AND MAINTENANCE INSTRUCTIONS

FIGURES
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DRIVER'S HANDBOOK
FOR THE ( CSEPEL D-350 )
DIESEL TRUCK

LIST OF ILLUSTRATIONS

DESCRIPTION, OPERATING AND MAINTENANCE INSTRUCTIONS

7. Fuol Jino layous
7/a Injoction pump, cross section
Fuel main filter
justment of valve clearanco
mbustion’ chamber
10/a Fuel injector and nozzle
11. Clutch
12, Goarbox
13. Propeller shaft suspension
axlo

18/a Brake master cylinder
18/ Wheel brake cylinder
19, Instrument panel
20. Water pump.
1 and clutch
22, Adjusting the injoction pump
23, Filling up the brake fluid reservoir
24, Bleoding the brake system
25. Readjusting the brake shoos
32. Rogulating the fucl supply
. Number of teeth of gear weels
34, Oil seal rings
35. Ball and roller boarings
30 Blectrical wiring diagram
37 Lubrication dingram
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PREFACE

Tn monufacturing the Csepel D 350 truck, all the latest achievements
of modern engineoring scienco have been applied, The four-cylinder
85 HP diosel engine weighs only 3% kg (860 1bs) although all parts
have been dimensioned to withstand tho heaviest wear.

The 5 forward gears of the goarbox are easy to operate, ensuring
tho highest permissible cruising speeds on all gradients and fully
utilizing engine porformance,

Steering, brakes and whoelbaso have been designed and weight
distributed with an eye to swift and yet sufe driving even on bad
terrain,

The welded chassis and the amply dimensioned transmission are
designed to ensure maximum service lifo, Driver’s cab is properly
equipped and comfortable. The diesel engine runs so smoothly, the
centrally arranged control levers and stecring wheel are so easy to
operate that the driver will have maximum comfort and will be able
to accomplish long-distance travels with minimum fatigue,

All parts requiring maintenance are easy of access,

Spacious platform, maximum tractive power, economic fuel con-
sumption, high oruising speed, robust construction are other highlights
of the truck. The Csepel D 350 can rightly be called a worthy represen-
tative of present day motor industry

Not even the best motor vehicle can keep up its good performance
without proper handling and careful maintenance. It goes without
saying that it is of the utmost importance for the driver to become
fully acquainted with the constructional features of the vehicle
and strictly to observe e instructions contained in this booklet.
The numbers in bracketsrefer to the respective illustrations, e. g. (2/10)
rofers to Ttem No. 10. of Fig. 2.

“Right** and “left always indicate the right and left hand sides
of the vehicle as seon from the driver’s position.

Permissible gross laden weight (including crew, pay-load, full fuel
tank, oil, water and special equipments, . g. loading plank) must
not exceed 7200 kg (142 ews.)

On no account should this maximum load be exceeded !

"

GENERAL HINTS

1. During the running-in poriod — the first 1000 kilomotres
(600 miles) — operate vehicle and cspecially the engine with
great oare and do not exceed the following speed limits

1% gear 6.5 kmph 3.1 mph
20 goar 120 kaph 7.5 mph
8 gear 21,0 kmph 13 mph
4% gear 37.0 kmph 28 mph

Top gear 50.0 kmph 81 mph

2. Change oil at regular intervals, Do not overdo lubricant economy
for it is linble to entail much greater repair costs. Observe all
operating and maintenance instructions carefully

3. Uso approved lubricants only

4, Always use clean fuel. When filling the tank, in addition to
o wire-gauze funnel, employ a fine-mesh cloth as well. When
tanking from a barrel, do not stir up the sediment from the
bottom and do not fill it in

5. Clean fuel filter at short intervals

6, Drain sludge from oil filter regularly

7. Frequently clean air cloaner, especially when travelling on
dusty roads

8. Cheok oil level in crankease every doy

9. Check oil level in gearbox and rear-axle housing according to
‘prescriptions

10. Check valve clearance (between valve-stem and rocker) at regular
intervals

11. Fuel tank should never be drained to the extent of the suction-
pipe drawing air

12. Always keep cooling Water at correct temperature. In frosty
Weather — unless an anti-freeze solution is used — drain the
cooling system completely

13. Use anti-freeze compounds of well-known quality only

14, Check tyre-pressure regularly

15, Check tightness of wheel-nuts from time to time

16. Check brakes daily.
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Specifications

Bnglne. Pour-stroko wator-coolod diosel ongine

Numbor of oylindors ...

Gomproston ratlo o
raleo horso pover

onpusity of erankenso
Qil prossur . .
Cylindor finors -

Plstons .

Val

Valve densancs |

Valve timing

Injoction pump
Injoction prossuro
Tnjoction timing
Injection novzlo
Fuel tank capacity
Cooling systom
leetrieal equipment
Btartor motor
Heator plugs
Hoating switch
Starter switch
Lighting switch
Starter battory
Chassis
Clutoh

rbos
Transmission ratios in genrbox

110 mn n (@ in)
40 1 )
o325 o in)

i e’ at 2200 rpm

1

Foree | iud Dy spu gour typo oil pump
5 (24

701bs p. g in.)
type, cust iron
Alimintaeh ‘alloy, ith ¢ comprossion
il coritrol rings
Qvorloud valves
0.2 mm (0:008 in) with eald. engine
Inlot (vrunl 10°

e govana (iing 400300
e i s 3000 oy o B AL
N

A tros' (28
Ao, with a1 type prmp

100:3ath 12-Volt, four-brush-type
24.Volt, axinl typo
Bl 58 5D’ S, or L. VL 3, or
Bowch SH/GIL 12
S 13T
i
Tove 13V, 00 Abpehe DIN 7231

Singl dry-plte 1
for 'wm l
Ve

Rour axlo ratio
Oueral goat mie i i
" ongino apeod)

Masimum spoeds in go
2200 RPN

W Imeln and Tyros

o
s oo and diiastor
Tyre Prossure

Front wheol too-in mmumna on

o, Quer im of brako diums)

Front wheel cambor

Castor anglo .

Front axle

axle

Final drive

Front and rour springs
Shock z\nwv‘h ers !

Brakes
Foot Brake ..

Hand Brako
Steering

Main Dimensions

Overall length

Qverall width

Overall height

Wheel

Track front

Track ronr ... ..iiciiieil

Ground” lesraniaunder voar
i birle dismmater {on sutor
Front whoel spur)

Platform aron.

Platform longth

Platform width

Bottom

1
1
i1
1t
1
1

Top
Rovorso

Bottom & kiph (843 mph)
anph (670 mph
375 kamph (1705 mphy
08 lomph (20:10 o)
Top 74,5 kinph (4
Rovorso 8.0 kmph

% 30 (7.00-20)
. (57 Thsfsq. in.)

4 millimetros (0.08—0.16 in,

Fist type, Lacotion beam
Rigid ousing, with fully Mloating axle
hatis
soiml Sovel crown whel and pinion,
vith diforonin tock 1"
Longitudinal, somi-olliptic loaf springs
e ouble. aating. Myrautic shock

Hydraulio_sorvo-assistod_four-wheel
brake with internal shoes
ols, orvo-uistod

Lot and ide, oam and Toller €ypo

6735 mm (265 in.)
2260 mm (80 in.)

740 108 in.)
5710 mm (146 )
1740 mi %

1550 mem (@844 i)
255 mm (10 in.)
108 m (@

S . (84 wa. 10
3920 mm (1647, in))
2100 mm (829 'in.]

Fig. 6 Air cleaner

1. Seal rng 4. Ale cleager, Tover part
2 Piter . Air cloaner, upper part
5. 01 el mark

5 Engins lubrication
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Jrallor draw-book
Loading copsol .
Pormissiblo gross ladon weight -

Lond disteibution

g
wm.ﬁm on dly mnd e

Yih bumper, sring
3500 kg (’
7200 kg um/, =

2400 kg (4734 owt)

4800 ke (414 owt)

16 to 2 1.mupm»wokmunonmm
0.3 litros por 100 lim (940 mpg)

32 por cont (1 in 3.2)

LENGINE
~oylinder water-cooled four-stroke oil (diesel) engine with a
mum output of 85 b. h. p. at 2200 r. p. m.

ORANKCASE (1/10 and 9/15)
integral with the cylindor-book ¢ is an improved light-metal alloy
(Silumin) casting, In the centre line of each main bearing thero is
tvertionl portition oxtending to the  uppermost part ot the oyindor-
block, Side walls ate reinforced . For maximum rigidity the

axis, The

k
sioned crankshaft, ensure long service life for all bearings under
the most adverse conditions,

3 CRANKSHAFT (3/14)
isa heat-troated highvgrado alloy stecl forging, with journalsof ample
diameter_and sturdy crank- ween ]unmnls lmd
crank-wobs are well rmmr]ed owine i s 85 o 11/32 in.),

that of the crankping earing Ceurtaces 36

).
flme hardened and hlghly wolshed, Tho five journals are mounted
lubrication of all

buunngs e eitcted by P PR vy along the entire
of the crankslaft. (Tig. 5) Case-hardened helioa timing gour
(s‘rm is mounted at the front end of the crankshaft

4 CAMSHAFT (511)
has flame-hardened and polished cams and bearing surfaces. Valves
are actuated by tappeta (417) having chill-cast, glass-hard lower
ends, by stecl tubo pushrods (4/20), and by forged- stoc] rockers

G/2). Viives are slosed by soncentrio tyin coil aprings (3/6). Lubrioat-
ing oil gets to the rockers through drilled tappets and tubular push-

rods,

6. VALVES (3/4 and 3/5)

are of overhead layout. Inlet valves (3/4) are of manganese-silicon
stee, tho exhaust valves (3/6) of hromiumsilion stel, Vave

oters : inlet 52 mm (2 3/64 in.), exhaust 48 mm (1 5 .

of both valves is 11.5 mm (29/64 in.), valve clearence b m (0,008
in.) with cold engine. Valves are slightly inclined to fore and aft.
By this arrangement a very favourable cylinder head design could
be obtained.

Fig. 7

1. Preiier of fl fol-punp.

£ e petner for e e iy
Huel tine Fom ank (0 fud-punn
Overtiow yipe from e toank

8. Pue ier bicding serew
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6. CONNECTING RODS (3/28)
are sootions of hoat-treated alloy-stecl. Big end is split at an anglo
of 45°, pormitting of easy romoval of connceting rod and piston
assembly through the oylinder liners after uncoupling big-ond' bear-
ing-cap.

7 PISTONS (3/30)

are of light-metal alloy, fitted with four compression and two oil-

control rings. Gudgeon pins (3/20) are fully floating and located by
cirelips.

8 CYLINDER LINERS

made of cast-iron alloy, are detachable wet liners with highly polished
bores. They are shoulder-located and easily removable. Bottom end
of the liners i fitted with synthetic rubber gaskets to separate Water
cireuit from crankease.

9. CYLINDER HEADS (2/10)

soparato for each oylinder, are made of cast-iron alloy. The sealing
surface sunk into the cireular groove of the liners proteots the gasket
against burning or blowing out.

10, FLYWHEEL (3/12)

mounted at the rear end of the crankshaft, is manufactured of cast-
iron and weighs 38.8 kg (85 1/2 Lbs). The hardened starter ring gear
is sorewed-on.

1L FUEL INJECTION PUMP (2/20)

mounted on the right hand side of the engine, is casily accessible.
Tt is driven from the camshaft by a pair of helioal spur gears (3/27).
The pump delivers fuel to the injectors through relatively short
delivery pipes of equal length. It has to provide each cylinder with
‘minutely exact quantities of fuel on injection.

Operation (7/a). Cam (7a/125) lifts plunger (7a/143) by means of
roller-tappet (7a/103), and at the same time compresses spring (7a/105).
As the cam turns on, the spring pushes the plunger back which,
travelling downwards, draws the fuel from suction chamber (7a/147)
into the barrel above the plungor. As the plunger rises again, it first
presses some fuel back into the suction chamber, but as soon as its
top edge closes the port, this backflow ceases. Then the fuel is forced
by the plunger past delivery valve (7a/114) and delivery pipe (7a/119)
into the injector, until lower spiral timing edge (7a/145) of the plunger
wncovers the port mentioned above (Cut-off). During the further

10

rise of the plungor, fuel will veturn through the vertical groove of the
plunger and tho port into the suction chamber. It follows from the
above process that the supplied quantity of fucl is determined by
Varying the distance of both timing edges (Tu/145 and 7a/146) of the
plungor. This quantity can be controlled by rotating the plunger,
us its lower timing-cdgo is helioally shaped, Fience the rotary motion
of the plunger alters the vertical distance of the edges when measured
i the Tine of the port holo. Rotution of the plunger i brought about
by shifting control-rod (7a/109), which turns sleeve (7a/108) and,
by moans of the two lugs held in u slot of the sleevo, the plunger
itelf. By moving the control rod towards the flywheel-end of the
engine the supplicd fuel quontity is diminished and engine-speed
teduced. On the other hand, moving the control-rod in an opposite
sense inorenses the quantity of fuel delivered and the engine gains
speed and performance. Control rod can be operated cither with the
pedal (accelerator) or with the hand control lever, and is also in-
Fluenced by the automatic governor. These two controls are so con-
nected that the foot-pedsl does not take along the hand control lever.

aving released the pedal it is returned by a spring to its original
osition, limited by the hand control lever, Maximum delivery,
Which still gives smoke-free exhaust, is limited by adjustable stops,
the original adjustment of which should not be disturbed

12, AUTOMATIC GOVERNOR
assembled with the fuel injection pump at its rear end, automatically
ensures o steady idling speed and limits the maximum permissible
speed of the engine. (Detailed description on (p. 25.)

13, FUEL INJECTORS (100)

are mounted diagonally into each cylinder-head. Delivery pipe (10a/15)
of tho fuel injeotion pump is mounted at the side of the injector
with the leak-off pipe connecting all four injectors at their upper
end. This pipe conduots the small quantities of fuel, which by-pass
the nozzle-spindle, back to the fuel tank. The fuel passes through

17),

the connecting channel of the injector into collecting chamber (10a/

round the lower end of the nozzle. To ensure uniform working of
each cylinder, every injector must work with the same pressure
in.),

i. ¢. 130 atm. (1890 [bs. p. s Uniform pressure is ensured by ad-
justable injector valve spring (10a/3) which holds the needle-valve
of the nozzle on its seat by means of nozzle spindle (10a/2). As fuel
pressure in annular chamber (10a/17) reaches 130 atm., it lifts the
heedle-valve against the tension of the spring and the fuel is injected
with great velocity in the form of & very fine spray into the pre-
combustion chamber.

n
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14, PRECOMBUSTION CHAMBIER (10/3)

Hore the fuel is mixed with o small quantity of hot air and, on being
ignited, its prossure incronses ond the burning fuel pusses through
lwo-hole burner cell (10]4) into the combustion chamber of tho cylin-
dor. Here the switling fucl, bocoming thoroughly mixed with air,
buens porfectly and the pressure thus resulting turns the crankshaft
through the piston.and the conneoting rod.

16, COOLING 8 TEM

Tho ongine is cooled by water which is held in circulation by a centri
fagal pump, The engine should run a6 idling speed until water tempera-
ture reaches 70° C (160° T).

16. WATER PUMP (Fig. 20)
s driven togethor with tho dynamo by the fan bels.

17 SIX-BLADE FAN (/1))
mounted on the fan belt is driven off the orankshaft by a triangular
V-belt, common with the dynamo.

1&, RADTATOR BLIND

for regulating cooling nccording to engine load or wenther conditions,
is mndo of canvas. Water temperature should be kept constontly
between 75° and 85° C (162° to 180° F) When laying up the vehicle
for a longer period, especially in frosty weather, all water must be
drained through the drain-plug mounted on the lowest part of the
water inlet pipe.

10, CLUTCH (11)

of the single-diso dry-plate type, is amply dimensioned for taking
heavy stressos. Steel clutch plate (11/32) is provided on both sides
with friction linings, and is pressed by 9 coil springs (11/21) and the
pressure-plate against flywheel friction face (11/4). In this position
the engine is connected with the gearbox. When depressing clutch
pedal (11/6), release fork and release lovers (11/10) hinged to the
pressuro plate, make the pressure plate move away from theflywheel,
thus interrupting the drive from the engine to the gearbox.

20. GEARBOX (12)

provides 5 forward speeds and one reverse. Drive-shaft spigot end
(11/28) rotates in the rear er

roller bearing (11/29). Layshaft (12/14) is par

(12/28) and is constantly driven by the drive shaft through a pair
of constant-mesh gears (12/5). Gear change lever (12/9) is mounted
12

iu the gearbox cover by means of ball joint (12/10) and is guided
by guide-plate (12/7).

Changgo of speeds is nocomplishod us follows :

14 speed: By means of solector shaft (12/22) and shifting fork (12/25),
th genr change lover pushes twin gearwicel (12/31) rearward on the
muinshaft. In this position the bigger twin-gear meshes with gour
(12/19) on the layshat.

24 speed: On pushing soleotor shaft (12/22) forward, the small
twin-gear is meshed with genr (12/15) on the layshaft.

31 speed : On moving selector shaft (12/21) renrward it connoots
layshaft and constant-mesh idling genr (12/13) by means of dog-
clutch (12/12) and thus gear (12/13) drives the mainshaft by means
of gear (12(33)

40 speed : On moving selector shaft (12/21) forward, dog-cluteh
(12/12) connects idler gear (12/6) to the layshaft which in its turn
drives the mainshaft be means of gear (12/35)

5 speed: By pushing seleotor shaft (12/20) and shifting fork (12/24)
ronr ing-sleove (12/36) engages the drive-shaft and  the

ward,
shaft, providing the direct drive,

o1
mains

Reverse : Brond reverse gear (12/16) sliding on reverse gear-shaft
(12/17), is in constant mesh with bigger twin-gear (12/31) on the
mainshafs. When pushing the reverse gear by means of selestor-
shaft (12/23) and shifting-fork (12/24) rearwards, gears (12/19) a
(12/31) come into mesh and the mainshaft rotates with the layshaft
in the same sense.

21, PROPELLER SHAFT (13)
Driven by the mainshaft through a needle-roller type universal joint,
it consists of two halves and is supported at its middle by flexibly
mounted ball bearing (13/12). The two halves of the propeller shaft
 nlso connected to each other by another universal joint, enabling
o rear-half of the propeller shaft to move transversally. It longi-
fudinal movement is made possible by splined shaft-end (13/4) and
sleeve (13/5). The third universal joint connects the rear shaft to
the rear axle driving pinion,

22 REAR AXLE AND FINAL DRIVE (14)
On passing a curve, the outer wheel running on the wider circle
has to make more revolutions than the wheel running on the inner
circle, as the former has to covera longer distance at the same time.
Tn other words, the two wheels rotate differently in relation to each
other, This relative movement is made possible by the differential

18

. 10 Precombustion. chanber

Ctinder hewdt

. Coer gkt
. Threadol seeve
10, Injctor

1. Fuel eakolf e

Declassified in Part - Sanitized Copy Approved for Release 2012/09/13 : ClA-RDP82-00040R000300110015-9

1
2
i,
.

Infctor oy
Nonalo wlndle
Inetor valve sring
Spring ean i
Ao were
Spring ewbion
Cloning e

ot bait

S

ket
ket

alon wat of delivers pipe
Leakeft vige

Colleting chamber

Pig. 10fu Fuel injector




e in tho following manner : tho two sun wheels (14/12), ‘mounted
B tho innor onds of the rear axlo driving-shafts, mesh with planch
pinions (14/19) and, through the p\mm\ spidor, are Somnooted with
Hifforentinl cage and crown wheel (143) mounted thereon. The
spiral bevel orown wheel is driven lw the driving-pinion which is
chnneotod by b wnivorsal joint to tho rear end of the propellr shaft

&% both ends of tho prossed-stecl axle casing the rear-wheel hubs
Jotato on tapered rollor bearings (14/28 and 14/30)

L DIFFERENTIAL LOCK

When moving sleeve (14/22) invards on the splines of tho left hand
sido vear driving shafe (14/1) by means of pull-rod (14/2), the
two_shafts will be positively connected. In this pummon ath rear
shafts and both rear wheels can only rotate with the same specd
hould one of the rear wheels start
In such oused the spinning
g

hus tho vahiclo i nblo ¢

e s ann easily. be sob i motion, Vi employing any
o ontans. The diffsrential ook should ot be kept engaged longer
than absolutely neccssary for starting the vehiole. Releasing the
control lever of the differential look, it disengages automatically.

24, FRONT AXLE (Fig. 15)

The T-section front beam axle is made of drop-forged alloy stecl.
Tho stub nxles turn around king-pin (15/0). Front wheel hubs (15/20)
vun on tapored roller bearings mounted on the stub axles. The front
el s fithed. at he front springs with double-ucting hydraulio shodk
absorbers,

35, STEERING GEAR (Fig. 16)

Globoid oam (16/11) mounted at the end of stecring shoft (16/2),
e o tapered rollo bearings. Tho am i in mosh with the
e o f1ast inroskorshaft (16/8). On turning the cn.m stocring
fork swings out and drop-arm (19/ 9) conveys the movement to the
front wheels.

26, ENGINE LUBRICATION SYSTEM (5)

i of the force-feed oirculation type. Oil s dravwn by the genr puinp
through o wire-gauze strainer from the sump, and is forced ¢
fullflow oil-filter (5/17). The thoroughly filtered oil passes mm.gh
ain oil-channel (5/0) ‘long tho drilled_crankehaft and lubrioates
all main bosrings and big-end boaings. Eom the rear main bearing
oil flows to oil-pressure gauge (5/4). Tho oil-duct, branching off
‘main oil-channel (5/9), delivers oil to the camshaft bearings and

yin drilled tappots, pushrods und. rookers — 10 the rocker shfts.
The casing of the full-flow o s bolted to the crankease and
incorporates o oo and by yn " vulvos. Reliof valyo (5/14) opons
whemwol‘ o1l predsure oxcoeds tho pormissiblo maximum, but the

pass valve only opens when the oil- choked by
Ator shudge mm impodos oil civoulation, Though in such cases oil
is delivered w nto tho muin oil-channol, lubrication is still
maintadned. Cmnmng /18) of the or is turned slightly
on by means of a rod | vet at aach luteh el ety

27, CHASSIS FRAME

The chamnel section side-members wre prossed of sted platos and
adequately braced by cross-mem oints are welded, The rear
cross-member s fitted with o rawhook, hio front one with & pivol
for towing purposes.

28, SPRINGS

oth front and rear axles ave supported by semi-clliptic spring-
assemblies of wide leaves.

20, WHEELS
are made of prossed sheot-steel. The twin rear wheels are suitable
for applying double snoy- oo Tyto sire 8,25 20 in., im contour
and diameter 5.00 S 20 (7.00—20)

30 BRAKES (Fig. 17)

A servo-assisted hydranlic biake, operated by brake pedal (17/13),

acts on all four wheels. d of the brake pedal pushes piston

(18a/12) of the master e sorwand and tho piston expels ¢

(et Hwid through pipeines i

foroed apast thus pressing the brake shoes against_ the inner surfac
The brake system mm be bled whene\'er th
‘Hand-brake lever (17/3) operates the brake

o of the rear wheels by means of brako rods and Gubles (17]7).

.BODY

Thv: spacious driver's cab provides comfortable accommodation for 3
persons. Tnstrument panl (T, 10)is ensily accessible and comprehen-
Five. By loosening two bolts it can be readily removed, allowing the
wiring of the locirioal instruments to be handled. The body is sup-
Dorted by o prossed steel framevork and has dropsides on both ite
Sides and at the roar, Starting bastery is mounted on the dashboard
in front of the driver’s cab, the spare-wheel is accommodated on two
ledges under the body. The toolbox ﬁylnced beneath the driver's seat.

15
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D) HOW 10O DRIVE

1. For changing speed use tho gear change lover, having proviously
A)PREPARATIONS FOR STARTING o o clutch. Double declutohing i8 roquired. To this
Prior to starting the engine, always check : ond, disengage clutoh, put gear change lover into neutral, re-
1. Fuol level in the fuel tank enghgo olutch for an instant and — having disengaged it again —
2, Water level in the radintor Dut gear lover into_the next spoed. When changing to o lower
3. Ol lovel in tho crankease Fonr, first engoge clutch and then slightly accelerute motor rpm
4, Tyro prossure h by stepping on the gas control pedal, Skilful changing of gears is
Lighting eystom and signals o matter of practice, the important thing is to secure a neuly
Hand and foot brakes oqual rpm. of engine and geurbox mainshaft at the moment
" Whon Imuling o trailer, the latter’s drawing hook, brakes and of changing. Smooth changing of gears is essential to obvitte
lighting. remature wear of tho transmission. When declutching, fully
S mING THE BNGIND Hopross clutch pedal. Before engaging revarse, bring the vehidlo
STARTING THE ENGINE Complete stop. Prior to climbing o hill, change to o lower gear.
warm weathor

. Put goar lover into neutral v

" Push koy ‘nto switch-box (19/18) and turn it to the right, red : s on level ground, the vehicle

control lamp (19/13) will ligh oan be started using the second speed. When fully loaded or haul-
Move hand-controlled gas lover (19/25) to full charge ing o trailer, always change to bottom gear on starting.

Tum on heator plug switeh (19/14) und let the piugs glow for . : P
approx. a minuto (pilot plug on the instrument panel will emit . Braking. When cruising use the foot-brake only. Avoid excessive 232221201918
a cherry-red glow) braking, for the truck is apt to skid with wheels blocked, Use the

5. Depress cluteh pedal hand brake for securing the vehicle in stationary position. Should :

6. Dopross foot, button of starter switoh. Should engine not start o have £o uso it in an emergency, apply it With great care to Pig. 14 Rear acle
Within 3—4 seconds, roleaso storting pedal and repeat heating. prevent skidding.

warm engine will start without heati:

522

S

T

13 Propeller ahalt suspension e ase vl st () 1. Disna st pnion

Ha - ng sali
7. Having started tho engin, shift hand-controlled gos lever o idling . Differential lock. As already mentioned, the differential lock inkon
and lob the engine run until it warms sufficiently. e onts e ssed i an emergency and for as short o time as B T o il ok Operain for o izt lock

cown el Operaing levr 1o afrcnia ock
In cold weather possible. Do not engage the differential lock when pussin —— . St e husing Chiah evs o izl lock
Bor it is impossible to stear the vehicle with the differentil lock o oo b Finien b e

engaged and serious damage of the differential gears mey result. Growe niie " it

oot — free pivn piion
Sarthor but heat ngain. Warming the cooling water and — in very } R . £ Spied e ol baving . Raller bewing
further but Bt e e o1 s wall, 1 recommended, Should o . Protection against skidding. On snowy, ioy or muddy ronds apply Greme il 15 Font i o prpeir st 5. Aot e e
e atdoors 5 very cold weather (below —15° C or 5" ) snow-chains on the wheels. The chains must be looso enough to Join crom Tl e i o e st s
Tor o long time, take the batteries into o heated room and drain find their proper place on the tyres without diffioulty. 2 Dttt un whel e tapered ol besring
cooling water to prevint its freezing, unless an anti-freeze solution . " . X e 2 i
Tas been used. When travelling, check radiator shutter occadionally 5. Hauling a trailer. Remember that & double load almost doubles et 14 Hoarlag sapport 2. Brake d

K © k : P g — . ke aild
to keep water temperature between 70° and 80° C (168° and 176° ). the required stopping distance, Trailer brakes must be in foultless > T o 0. Hai ke cable

) 7. Pl ler Brake hoe
0)STOPPING THE ENGINE : 5O et e "
1. Put gear change lover into neutral . Haulage. A spring-buffored draw-hook is fitted on the rear cross-
hand brake - ‘menmber of the frame for hauling purposes. To haul another car or
y moving hand-controlled gas lever upwards fruck, attach a drawbar to the front of the vehicle. For hauling
always use a drawbar, never & rope.

Heat precombustion chambers for 114—2 minutes. Should engine
fail to start within 3—4 scconds, dow’t strain the starter motor

1 . 1
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Maintonance and Lubricat

A)IN GENERAL
attention will ensure long and

Careful maintenance and regulor )
satisfactory service. All tools and acoessor
‘maintenance and smallor repair are supplie

Excopting the maints

st 1000 km (600 miles) exero

driver himself. ¥
un it ot too high speeds.

care, especially with the engine. Do not 1
Speed limits are as follows :

gear.... 6.5 kmph
gear.... 12.0 kmph

21,0 kmph
ar.... 37.0 kmph
ar.... 50.0 kmph

ge
ges
ge

After overy 5000 ki (3000 miles) have the vehicle checked at n repair
shop. Onco every year thorough cleaning is necessary, on this ocoasion
hove tho paint monded, remove all rust from the wheel-rims and paint
the Inttor with o Tust-proof costing. Observe the lubrication chart
strictly (Fig. 37).

B) ENGINE
With the dipstick check oil-level in the orankease daily or before
evory longer un. To obtain true reading the vehicle must b on
Lovel ground. Wipe the dipstick thoroughly with olean, non-fluffy oloth.
Oil-lovel must reach the lower end of the dipstick but should not
overtop tho dipstiok marking. Change oil at least every 4000 km
(2500 miles), but more frequently when using oil of inferior quality.
With o new engine or after a major overhaul change oil

after the first 500 km (300 miles)
after the first 1500 km (1000 miles)
after the first 3000 km (2000 miles)
aftor the first 6000 km (4000 miles)

Change oil with the engine still hot, preferably after a long run. The
oil-drain plug is at the lowest point of sump (4/13), the oilfiller is
located on the right hand side at the front of the engine. After e

15,000 km (10,000 miles) remove the sump and clean it thoroughly,
together with he oil-strainer of the oil-pump suction funnel (4/12).

18

0) VALVE CLEARENCE
Valve clearance, i, ¢. the clearance betwoen valve-stem and rocker
rm pad has to bo oheclced at intorvals. The correot clearancois 0.2 mm
(0,008 in) for both iniot and exhaust valves with the engine cold
Moasure clearance with the foolor-gauge, placed in the toolkit, Adjust
clearance as follows (fig. 9) :

Having dismantled the oylinder-head, romove heater plugs to fa
tate the turning of the crankshaft. Bring the piston to its top dead
contro %o that both inlet and exhaust valyesave closed and the tappets
ate free. Having roleased the looknut of the rocker adjusting screw,
turn the adjusting serew with a sorewdriver until the feeler gauge
entors with a sliding fit between valve-stem and rocker. Now hold
the adjusting serew with the screwdriver in position and tighten
the locknut.

D)MAIN FUEL FILTER (Fig 8)
Fuel is delivered to the main filter by the fuel feed pump mounted
on the injection pump. In case of insufficient fuel delivery clean the
main filter in the following manner : Drain fuel from the filter by
vomoving drain plug (8/8) ab the lower end of the filter-casing. Unsorew
Jocknut at centre top of filter head, let bowl down and take out
filter clement assembly. Flush out ‘the bowl with clean fuel and
dismantle filter element, Tmmerse felt rings in olean fuel for a couple
of minutes and keep wringing felt-rings, changing the fuel used for
washing several times until the dripping fuel is free of sludge. Wash
out filter central tube and the fine-mesh filter cloth on it. Reassemble
filter element and wash it in clean fuel once more. Mind to clean all
folt rings ! Damaged felt rings or filtor-oloth must be replaced im-
mediately. When reassembling filter element, mind that the gasket
fits well into the filter head recess. Bleed the main filer from time
to time by loosening the bleeding screw on the filter head, letting
air to vent until fuel flows without air bubbles, indicating that the
filter is properly bleeded. Then tighten bleeding sorew.

E)AIR CLEANER (Fig. 0)
To obtain long service life, the air admitted into the cylinders must
be entirely free from dust. The air entering the air cleaner undergoes
an abrupt change of direction over an oil-surface, the bigger particles
of dust being thoreby hurled into the oil. From here the air passes
through an oil-covered wire-gauze filter and is freed cven from the
tiniest particles of dust. Mind that there is always oil in the cleaner
1 to the level mark. Remove filter element from time to time and

wash it in clean fuel oil.
1
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P)INJECTION PUMP AND INJECTORS

No special maintenanco is required, only check oil lovel in the pump

With tho dipstick daily and top up if necossary. All repairs must be
undertaken ot tho service,

Faulty injectors may onuse constant overloading of tho engine.
A sticking injoctor valve onuses untimely ignition, knocking and
xcossivo smoking. Sinco most injection troublos wrise from contami-
nated fuel, toice speoial caro in using perfectly clean fuel only.

How lo delect @ faully injector ?

The injectors give a long period of trouble-freo sorvico provided that
the fuel filters receivo regulor und careful nttention. Nevertholess
if ab timos injector troubles ocour, those will be apparent from the
following symptoms :

a) extraordinary knocks in the cngine

&) misfiring ond lack of performance

¢) black oxhaust smoke

¢) fuel consumption increase.

The location of the faulty injector can be curried out as follows :
Slacken the fuel pipe union nut of each injeotor one after tho other
when the engine is running, After two or three turns oil leaks through
and o the respective oylinder is cut out. If this procedure causes
 change in the running of the cngine, the injector is in order. The
faulty injector which couses no change in the erratio running of the
engine when out out, must be removed for inspection and Tepuir.

Governor (Fig. 31). Check ofl level at every 2000 kilometres (1200

miles) by removing the plug (31/110 ab). Top up with special oil

or thin engine oil through oiler opening on top of governor housing

(31/110 ¢) until level reaches opening of checking plug (110 ab),

then replace and tighten plug.

Tanking

1. Should fuel storage container (burrel, eto) have been stirred,
wait, until dirt and sludge settle down. Settling is even more im-
portant than filtering.

. When taking fucl by means of a pump, take cate not to stir the
sediment, Never pump fuel from the bottom of the container.

. The sediment of the storage tank should never be used in the
engine.

., Keep all implements used for tanking (vessels, cans, fnnels, etc.)
always clean, never put them on the groun

. When tanking, put a fine-mesh wire-gauze strainer, o nonfluffy
piece of linen or chamois leather into the funnel.

0) RADIATOR
Tor porfect cooling, the radiator must be clean outside and inside. It
Tmust not be puinted or covered with dust or oily dirt eithor. A dusty
radintor must be blown out with comprossed nir or cloaned with
a strong water-jet. If the radiator is oily on the outside, wash it
ith & warm solution of soda and water and then flush it with clean
water, Use only clean soft wator for the cooling system. Rain water
is best for this purpose, as hurd water containing lime may cause
scaling which considerably lessens cooling cfficiency.
To remove scale, flush radintor with a warm solution of sodn and
ater (0.5 kg sodium hydroxide to 10 lires of water, i. e. 1 pound
t0 2 gallons). Having drained the cooling system, pour this solution
into ompty radintor and use the truck for 1—2 days liko that. Then,
drain the solution and flush the radiator with pure water until the
water flowing out is entirely clean. Seale doposits in the cylinder-
block and cylinder heads should be removed at the servio 3
o not, attempt to remove scale with diluted hydrochloric acid,
owing to the thinness of the radiator tubes,
Check tightness of pump-driving fan-belt weekly and adjust, if
vequired, by means of the adjusting serows on top of the fan mount-
ing, Should V-belt become distended o that it cannot bo re-tightened,
it must bo replaced.

H)BLECTRICAL EQUIPMENT
The dynamo and starter-motor require no special attention, only
the grease in the bearings must be re-filled every six months. At th
same time, have dynamo and starter-motor brushes and commutators
cleaned by the service. Battery maintenance requires special care.
Check them every fortnight and make sure that the electrolyte lovel
overtops the cell-plates by 16 mm (5/8 in.). If not, top up cells with
distilled water. Keep positive terminals (marked) well smeared with
acid-proof grease or vaseline to prevent corrosion. Keep all terminals
spanmer-tight to ensur good electrical connection. Should the battery
not be required for soveral months, hand it over to the servico for
storage. Discharging of the battery reduces acid density and the
electrolyte will freeze more easily. In winter, therefore, always keep
your batteries in fully charged condition. Don’t put any metal part
o tool on the bastery, lest it short-oireuits. Check grade of charging
specific gravity on the electrolyte frequently. Should electrolyte
ing from the bastery, have it checked at the service, to prevent
o m of the battery-box, Prior to doing any work on the electrical
equipment, disconnect the positive terminal to avoid short cirouiting.

Plugs (Fig. 4/22) are fitted to each oylinder. The glowing-head of the

heater plugs penetrates into the precombustion swirl-chamber. The
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four heater plugs aro connected in sories 8o bhat if ono plug is burnt
out, the ourreni-cirouit is interruptod and the plugs do not function
at all, In suoh cases we must first ascertain if tho tell-tule plug on
the dashboard is in good order. If it is, then wo must be sure that the
earthing-cablo is not broken. [f not, then take a screwdriver and
beginning at the fourth oylindor (i. o. at the fan end of the engine) :
short-cirouit one plug aftor tho other by placing the sorewdriver
on the plug-screw and contacting the end of the sorewdriver to the
cylinder head. Nturally heater current must be switched on. Some
othor person should nttend to the tell-tale plug on the dashboard
and if that heater plug is defectivo at its short-circuiting, the tell-
tale plug will begin to glow. The dofective plug must be replaced
by o new one. It is advisablo to have one or two spare plugs in the
tool kit.

1) CLUTCH (Fig. 11)

Lubricate relense-sleeve and its ball-bearing with a few drops of oil
every 1000 kilometres (600 miles) through the nipple of the
protruding from the clutch housing. The clutch needs no fu
attention or adjustment unless the clutch-linings become worn.
To ecliminate this readjust od (11/10). The foot-pedal must have
a free travel of at least 20 millimetres (34 in.) before releasing
the clutoh. Lack of this frec play indicates that the linings are worn
and must be replnced

Dipe
rther

J) GEARBOX (Fig. 12)
Chango oil evory 10,000 kilometres (6000 miles), preferably after
4 longer run when oil is still warm. The oil capacity of the gearbox
is approx. 4 litres (7 pints). Check oil level every 3000 kilometres
(1800 miles) with the dipstick built into the filler plug. With a new
vehicle change oil after the first 1500 kilometres (1000 miles), and
subscquently after 6000 kilometres (3600 miles)
K)PROPELLER SHAFT (Fig. 13)
Lubricate universal joints every 6000 kilometres (3600 miles), sus-
ion ball-bearing and spline shaft every 3000 kilometres (1800
miles) with heavy gearbox-oil, Should the protecting cover of the

propeller shaft, (13/4) become damaged, have it repaired or replaced
without delay.

L)REAR AXLE (Fig. 14)
Change ol in the differentisl cvery 10,000 kilometres (6000 miles).
See that oil level is at the height of oil-filer plug (14/18). For refi

ling approx. 8 litres (14 pints) of oil are needed. Check oil level every
3000 kilometres (1800 miles) and refill, if nocessary.
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M) SPRINGS

Lubricate the spring pins and shackle pins of both front and rear
springs ovory 1000 kilometres (000 miles) with heavy gourbox oil.
When lubricating unlond the springs by jacking up the frame. Every
12,000 kilometres (7500 miles) put graphite grease into the spcc
between the spring leaves, having previously unlonded the springs.

N) WHEEL HUBS (Figs. 14 and 15)
Greaso front wheel hubs with wheol-hub grease (lime-soda soup
greaso) every 6000 kilometros (3600 miles). Rear wheel hubs, being
Ribricated with oil from the differential gear, need mo further at-
tention.

0) STEERING-GEAR (ig. 16)

Fill up every 3000 kilometres (1800 miles) with gearbox winter oil.
Grease the steering linkage with gearbox oil every 1000 kilomotres
(800 miles). Free-play, measured on the steering-wheel rim, must not
exceed 20 millimetres (34 in).

P)FOOT BRAKE (Figs. 17, 18, 18b)
Replenish brake fluid in reservoir (17/16) every 3000 kilometres
(1800 miles). Keep fluid level 10 millimetres (3/8 in.) below the upper
edge of the filling orifice. After filling tighten cap thoroughly. Some-
times a soft, “spongy' reaction makes itself felt on applying the
brake pedal indicating the presence of air in the hydraulic system.
In such cases, the brake system must be bled as foliows

Fill up brake fluid reservoir preferably with same make of brake

fluid as used previously.

‘Attach one end of bleeding-pipe (24/2) to the bleeding sorew and

immerse the other end into a bottle containing some brake fluid.

Open bleeding screw by 1—2 tus )

. Depress brake pedal quickly and let it back slowly. Continue this
oporation until the fluid flowing into the bottle is entirely frec of
bubbles

epress pedal once more and, holding it depressed, tighten bleeding

sorew firmly.

5. Remove blecding pipe.
Repeat this procedure with all four wheels, always making sure that
tho brake fluid reservoir is filled to capacity. Adjust brake pedal
and its linkage so that the piston is forced by the spring to its left
dead centre leaving the connecting hole free. For this, a frec play of
3—5 mm (1/8—3/16 in.) is required between the piston and push
tod. When performing any work on the braking system take care
not to distort the brake pipes.

2

8 7 4 5

Fig. 18/b Wheel brake eylinder

5. Pt e 5 Usion
2 riston . Spei
5. Whel Drnke eytinder 7. Viston sleve
4. Bleding serew Rubber oup.
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Pig. 19 Instrument pnel
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2. ane lhting wwiteh
. Speedometer

4. Push-batton of horn
5. pane ehting

. Swlteh of indsereen-wipes motor

7. 0l prewwe ganee 0 a
8. Heatar pilot. plug 21, Diffrental ook levee
o, Water tomperuturs g 2, Yool bk

10, Fure hoxes

11 Socket. for hand mp plug Dip swltey

12, Suites of driver's cab lahting Gas Tmconteo) v
12, tattery harge control amp




1) HAND BRAKE

After adjusting the foot brake, the hand brake should be adjusted
follows :
Jack up rear wheels.
Pull on and release hand broke lever sevoral times and make sure
that cables are freo in their conduits. Tho spot where the oables
onter tho conduit must bo olenned and greased thoroughly, If the
cablo is jamumed in the conduit, the whole unit should be dis-
mantled in specialist’s workshop and repaired or replaced by a
o

new one.
. Pull on_hand brake lover into third ratohot.
. Tt in this position tho jacked-up rear wheels cannot be moved by
hand, tho brakes are in good order and need no adjustment.
. I¢ the wheels can bo rotated by hand, the length of the cables
must bo adjusted by tho bucklo adjusters inserted into both cables,
as follows !
Slacken lock nuts at both ends of buckles and turn adjusters, inser-
ting a sorowdriver until brake diag is perceptible at the rear wheels,
The bucklo adjusters must be driven in such o way that the balanco
lover should bo rectangular with the pull-rod.
. When relensing tho hand brake lever, the wheels must rotato
freely without tho slightest drag when being tumed by hand.
. Tighten locknuts of the buckle adjusters.
Try brakes on the road.
Remember to keep a sharp lookout belind, befors applying the brakes |
§) TYRES
Tnflate both front and rear tyres wheels to 4 atm (56 bs. p. sq. in)
pressure, In warm weather slightly less tyre-pressure is roquired.
With a view to the long service life of your tyres, take care that
garage floor is freo of fucl, oil or gréase spots because rubber
coming into contact with oil deteriorates rapidly.

7)BODY AND DRIVER'S CAB

Grease door-locks and hinges once monthly. Once a year dismantle
dow-raisi e

Declassified in Part - Sanitized Copy Approved for Release 2012/09/13 . CIA-RDPB2-00040R000300110015-9

| Tling and Mazimum Speod Covernor |

“The diesel engine draws pure air only into the cylinders during vho
suction stroke and fuel i injected into the highly compressed (and
consoquently hot) air in the combustion chamber ut the end of the
compression stroke, Assuming equal engine temperatures, tho engine
draws cqual quanities of air at each suction stroke, This amount
of air is independent of the quantity of fuel injected and is more than
Toquired for the combustion of fuel. Fuel oil being liable to produce
oo and_carbon deposits if not burnt perfectly, there must bo &
surplus of air oven at full load. At partial load or idling this can rise
%o the multiple of the theoretically needed air quantity. Contrary
to the petrol engine, the quantity of air drawn into the diosel engine
does not. influence the performatice of the latter.
The rpm of the diesel. engine is changed by increasing or diminishing
the injected quantity of fuel,
The quantity of fuel injested at one stroke being exceedingly small
(o few cu, mm only when idling), and there being a constant abun-
ance of air in the oylinder, porformance may rise or fall to an
undesirable degree at the smallest alteration of load. That is why
the engine is apt to stalling or racing when idling.
The automatio governor ensures a steady idling speed and limits
adjusted maximum speed automatically. In tho speed range between
idling speed and maximum rpm the governor does not operate, an
speed is altered by means of the control rod actuated by the throttle
pedal (accelerator)

HOW THE AUTOMATIC GOVERNOR WORKS (Figs. 26-32)

The automatic governor is of the mechanical flyweight type and is
built integrally with the injection pump for the simplest conveyance
of the rogulating force o the control ro

The hub of the governor is keyed on the fuel injection pump camshaft
and has 6wo flyweights (110h). As the engine gains speed, the inoreased
centrifugal force compels the flyweights to move outwards against
the resistance of governor springs (110d). Governor springs are of
{wo different i

door panel, and clean and Iubrioate the m
:‘xﬂh;)en all bolts, nuts and screws every 10,000 kilometres (6000
o

Remember that proper maintenance pays !

the range of speed to be controlled.
The outward movement of the flyweights is transferred to control
r0d (107d) by the intermediary of the two cranked levers (110g)
and operating lever (110r), making the control rod move in the
“Stop" direction. Thi in turn reduces fuel supply, and engine rpm
olls,

When engine rpm falls, the centrifugal force of the flyweights also
decreases and the latter move towards the axis obeying the pressure
of the governor springs. When shifting the control rod in the opposite

2

a
I

Mk

e

£

Fig. 20 Water Punp

Coupling fie on dsaamn st
Impeler nxle

Ball baing

Spacer

Folt pucking clne

sh I the gumnp o
Sile ring
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divection, fuel delivery incveases und ongine rpm rises. Sinco the
automatio governor rogulntes both th idling and moximun speeds
of the engine, each flyweight has two springs of difforont tensions,
Within both speed-ranges the delivered quantity of fuel is regulated
nutomatically by means of control lever (110p) turning on excentrio
(110 1) as centre (Fig. 26).

27 shows thearrangement of the two concentric governor springs
in the flywoights. Idling speed is determined by outer weaker spring
(110d), while for regulating maximum speed, inner stronger spring
(110£) comes into action. In the idling-speed range only outer spring
{110d) ncts against the centrifugal forco of the flyweights, As soon
as gas control pedal is depressed, engine speed increases above idling
speed, the flyweight yields to the increased centrifugal force and

Adjust idling specd stop (the extranie outer position of the gas contrl
pecial, Tigs 26 and 28) so that on letting tho pedal hack from its full
Charge position (Fig. 32, ITT) engine specd falls rapidly, but engine
does not stall. The engine must be running smoothly at the idling
position (IT) of the foot pedal.

On withdrawing he idling stop, gas control pedal must be roturned
5o that stop lever (110 mb) beats against the stop for <0 delivery
(110mo, Fig. 31).

STOPPING THE ENGINE

To stop the engine, control lover (110p) has to travel in the \‘Stop:*
diroction until it rosts against the stop for ““0*" delivery. To this
offoot, withdraw idling hand lever, whereupon the retracting spring

bears against retainer (110w) of inner spring (110f). Tho flyweights
remain in this position as long as the resistance of springs (110f)
outweighs the centrifugal force of the flyweights. With the injected
quantity of fuel becoming more than required for the momentary
engino load, or with engine lond decreasing, engine speed increases
and the augmented centrifugal force of the flyweights compresses
inner spring (110£) too, The flyweights move outwards and the above
desoribed process s repeated. Tho movement of the flyweights is
transmitted to the delivery control rod and the latter moves in the
“Stop* direction until tho injected quantity of fuel has been reduced
to that corresponding to the maximum permissible speed.

Tn the interval between idling and maximum speeds, the governor is
inoperative, the centrifugal force of the flyweights having already
overcome the resistance of the weak springs but not yet being sufficient
to compress the stronger springs. In this interval injected fuel quan

of the linkage pulls control lever (110p) back into “Stop'* position

(Fig. 31, 1).

LUBRICATION

When putting the governor into operation, appros. 150 ce (9 cu. in.)
‘thin engine oil must be filled in through oil filler cap

{1100, Fig. 31). Top this up every 2000 kilometres (1200 miles) with

approx. 40 co)(2% ou. in.) of the same oil. For checking oil level,

remove screw (110 al

REPLACING GOVERNOR SPRINGS
Remove adjuster nut (110k, Fig. 20) entirely. When adjusting « new
spring assembly tuke care that the springs of both flyweights have
equial tension, juster nuts are in the samo position on the
threaded bolts.

Adjusting the fuel injection. pump

is regulated by the driver through tho gas control pedal. fihe gas s shown in Fig. 20, control lever (110r) s joined to control rod (107d)
o B! ol Loves (L e ot o by means of an adjustable connecting rod. Do not datach this con-
y means of control lover (110p) and ecoentric mounted on | O b o f vernor. e ol Do rn o, Sk on mljusable conpling e
et ko). hction, 10 avoid disturbing the correct adjustment of the governor : e, S i ot s
Tn such a case the flyweights bear against the retainer of the inner ek o et g P

ring without moving, joint, pivot (110y) becomes a fix centre and ok o 394 e cont i
cocontrio (110 1) turns operating lover (110r) around pivot (110y) o fage
ind shifts control rod (107d). In this way control rod can be brought
to every position between “Stop and “full charge".

1. Hand priner of el eed-pump S, Mk on wduster dlse

s honsin o infeetion pump rive
ol of aive fa Fig. 23 Filling up the brake [luid reservoir

. Crankeass
. rmary. fuc fier

ADJUSTING THE INJECTION PUMP

The quantity of fuel delivered per stroke depends on the position
of control rod (107d) the movement of which is limited by two stops,
stop screw (110ma, Fig 31), and adjuster screw (101n, Fig. 30), These
have been adjusted on the test bed at the factory and must not be
touched.

5 Coupel D0
2
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Trouble-tracing Chart

With careful driving very few troubles will ocour. Should, howeyer,
any rouble of unkaown canse arise, trace the gource first to find
adequate means for eliminating the troubl
dorious camngo. Spare parts, paokings, goskets

be in good order and near ub hand. Think beforo dismantling or repoir-
ing any part; work donoin o hurry often brings about greater damage.

Kind of Troublo Possible Cause and Remedy

Engine fails to start ...e.. See Item No,
. 8 to

9
11
Engine exhaust y - . 15
Engino runs irregularly. ... 18
No oil pressure . o 24
Waser is boiling ... 28
Insufficient braking E 20 to 34
T

Trouble Remedy

Engine doos not orank

9) Discharged batto Roplace or recharge battery

8) Loose or dirty ‘man-cablo | Clean and tighton cablo ends and
oo

&) 1 both mentioned aro in
full order : Chodk starter switch

4) defective starter motor | To be repaired by spocialist

Engino eranks but will not
start

Heater plugs do not funtion,
ool pag ot loving
a) broken cal Replaco or repair cablo
%) bumb-out heater plug or |
contrl plog Roplace faulty plug

Pilot plug is only dark glow-
a) discharged battory Recharge or replace batter,

b) loose cablo contacts Check oablo contacts according to
Viring diagram, tighten contact

xo. Trouble Tomoty

Ay

Declassified in Part - Sanitized Copy Approved for Release 2012/09/13 : CIA-RDPB2-00040R000300110015-9

t plug glows white in
Stantly Switeh out heator plugs immodi
atal
) short cirouit in wirin Cheok snd insulato oablos
%) ot plug oirouit earthod | Check insulation, if nocessary xo-
placo oontrol plug
Lack of fuel

a) no fuel in tank Fill up tank and blood fuel systom
) air in fuol loed systom.
%) fuet Fidor chokod up Dismantle end clean filter

Fucl injestion pursp doos not
e mion P To bo repuired at tho sorvics

Tojestor nolochoked up | Fit new infoter, havo dfetive
ee! » repaired at the service

Lack ufcnmpraslwn in engine

a) valves not Grind-in valve

b) too little L UENE  aranco | Sdpuet valve learanco (Fg. 8)
©) pistons not tight Roplace piston rings or cylinder

4) cylinder hoad gaskot not
) ant Fit now gasket
Englno stops
Gradually (@es oit) : lack of

¢ ) Seo 4a, b, ¢ and 8

Abrupty (stalls); jammodin .
R Tow vehicla to servios

Engine lacks power

One or more cylinders set out

1. ek hose B Front whe

i - il
Injotin, pump sottng ‘ Chosk and ro-set at sorvico £ Dieding pive 3 Botte Wit brako Cid
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Fig. 23 Readjusting the brake-shoes

1. ke dren 5. Bocontre Tevor
. ke shoe s

ke cavle clup
ik e e 3. ear e housng




Teoule

Tnglno exhust smoky

Lubricating oil working j
oylindor bares, oil control
rings worn

Tnjoctor’ nozzlo-valve sticking

Cylinder linors or pistons worn
or piston xings stuck-in

Low-grado fuol boing used

Engine runs irrogularly

Tnjector nozzlo-valve stuck

Tnjection pump timing amiss

Worn_crankshaft main_or
m

ig-ond boarings, slack-
enod bearing bolts

Hoavy smoko at crankeaso
ail-fillor neoks
No oll prossure
Faulty oil prossure gaugo
Ol pressuro pipe broken

Oil filtor roliof valve (Fig.
5/14) jommed

Raliof valve-spring broken

Lack of oil in crankease

Cooling water bolls

Radiator shutter closed

Raplaco ol control rings

800 0.

Bogino to be ovorhauled

Fill up tank with good quality fuel

Tn caso of hard knocking stop engine|
|~ immediately, tow vohicle to

| repair-workehop

Soo 6.

Soo 11,

Stop engino immodiately and have
it overhauled

Soo 14,

Teplaco or ropair gauge

Fit new pipe or solder defect one

Cloan valve
Renew valve-spring

Fill up sump, chock oil-level daily

Open shutter

20,

2,

. | Brake pipes not tight | o st ¢ tho sorviae
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Lacle of water in cooling sys-
tom. " o “Top up wator lovel of radiator (i
oo ovorhoatd, fill up wotor

arihualy with ongino running)

Radistor clogged Cloan vadiator inside nnd outside

Fan V-belt slipping Rondjust fan-belt. tonsion

Tnndoquate or unoven
raking ‘

Brako linings oiled Cloan or burn lining surface of
vonow linings

Brako adjustment faulty Roadjust brakes (sco “Maintennnce
Tnstructions*)

Lack of brako i in i
brako oylindor | "Lop up brake fluid lovol and bleed
- ‘ brake systom

ot preke fings | P
‘ (Tako carc when washing vehicle)

L r

. 26 Governor dali

107 @ Deivery control rod
110 & Governar xpring
110 g Crunked lover

110 1 Flywelght

110 1 Eecentele
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St

Armangenent of governor springs

110 K Adjuer mit
10 w Spring rotalner
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T
Lubrication Chart of ioton | b it Lubrlont

‘ to di in Fi sopoller Shaft 3000 | ik goarbox ol
Numbers rofer 4o diagram shown in Fig. 37, apollor S \ b [

Polat of lbrioation Tubrinot . | Propolier shatt 3000 | Thick goarbox oil

ne | | stomoteos
bl ) blined Tnd (1800)

Front Sprin 0 | Thick goarbox oil R, H. Roar Spring 1000 | Thick goarbox oil
R . Front Spring laon | Thik gosbos Front Bin (600)

e—
Engino Crankoase Chook oil lovel daily anc . | R. }L Bmkv Cable {"‘ggg) Thick gearbox oil ~HHHHH\HN'I\H\H\Ml(v;‘\,w"‘

b w0 g 1o non

Universal Joint, Rear 3000 | Thick goarbox oil o [ / 3 W‘ I

(G600 | “chango o aber e
500 and 6000 km (1000
Hinquontly if  owor grade ond 3600 mies
oll ia used) l 151000 o (6000 milos)
. Shook Absorber | 3 wook_absorbor oi, fill up
R H. Shooke Absorber | 3000 | Shosk sbaorber ol fl up . | R, 1. Roar Spring 1000 | Groaso, possibly graphited
Sliding Shoo ©00) | AN,
gt zumg |t | st o,
evernor 18000, | ato governor housing daily railer Drawhosk 000 | Gronse )
S o drops of o om0, ) Fig. 28 Gas contrl, padal delivery control
R, H. Front Axlo 1000 | Thick goarbox oil Roat Sprin 1000 | Groase, possbly grophited : ok
‘King Pin (600) | gliding Shoa ° (600) S
. | T~ P —— Fip. 20 Injection pump cross setion
\ Wheol hub grease L. H, Brake Cable 3000 Thick gearbox oil 110 ¢ Gov i spring 1 Conts vor Fig. 29 Injection punp o o
| Tubo (1500) : 110 o e
10 et 10 5 doe ot
Thidtc gonrbos il | .

R._H. Front Wheel 6000
Hub (3800)

. H. Rear Spring 1000 | Thick gearbox oil £ 110 1 Becontrle o st e 110k Adjmter mat
‘ "Front Pin (600) 2 i o s
Cluteh RoleasoBoaring | 1000 | A fw drops of engino of D it Tk | 2000 | Top up b i ot o) : ;‘;;;‘,,. i
(800) | (1800) m (1/2 in.) below 3
R M, Front Spring 1000 | Thick gearbox oil | “’" Clgo

‘Shacl (600) | Hond Brako 6000 | Engine oil, with oil can
R. H. Front Spring 1000 | Thick gearbox oil Differential oo (3800)
Pin (600)
i 7 L. H. Front Sprin 1000 | Thick gearbox oil
Universal Joint, Front | 6000 | Thick goarbox oil h pring
| (3600) o Roar Pin (600) i
Tnivers P i . | L. H. Front Spring 1000 | Thick gearbox oil
Universal Joint, Middle| 6000 | Thiok goarbox oil
(3600) ‘Shacklo (800) l

10 Cloing srew
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Kilometren Routine Maint
Polut of I lcation Fthey Labrieant

Goarbos 3000 | Fill up with goarbox oil, Gkl period

(1800) whango oil aftor tho first e —— T
1500 and 6000 km (1000 (duetog ruoniog-t] puningetn
‘ and 3600 milos), and sub- { ilomotros (milon)

soquently  aftor overy
10,000 ln (6000 milos)

. | Clutoh Reloaso Shatt 3000 | Thick goarbox oil
(1500)
Check valvo cloaranco and adjust if noo:
Starter Motor 1000 | Engino oil, witeh oiloan { assary (0.2 millimotros = 0.008 in, with
800) ‘ongin cold), cheek lubrication of rookers
and VIVO-GUdes +.veoveneieriees
Air Cloanor 1000 | Top up with engino oil to
600) mark

Ghocl fan-blt tension and roadjust if noc-
assary (total plny of belt prossed by thmb
Stooring Tie Rod Ball | 1000 | Thick goarbos o midway botwoen crankahaft pulley and
Toint | o) dynamo should not be mors. than 10
imetres = 3/8 1) < .ororssnesee
3000 | Bngino oil with oilean
(1800 . | Examino tightness of nuts and bolts :
engin mounting, dynamo, air cloaner,
L. . Track Rod Ball| 1000 | Thiok goarbox oil adintor backets, fanahait ond, exbatst i
Joint (600 ipo, fuol injootion pump coupling (the cio ’ ,
) pipe, fuol injoction pump coupling (the ‘ Fig. 30 Adjusting the control rod stop
L. H. Front Whool 0000 | Whoel hub grenso e R
Hub ettt | (3000)

¥oot, Brako Podal
Shaft

Fig. 31 Adjusting the injection pump

L. . Front Axle King | 1000 | Thick gearbox oil rionR i amaary o1 fuct Hnes g o eer e pakiiem

Check water pump gland
Water Pump . 3000 | Wator pump grease
(1800) . | Drain il filter ..

Dynamo 6000 | Bngine oil, with oilcan, if Blood fuel main filter
(3600) lubricating point provided|
Clean fuel main filter (more frequently
Stooring Gear .. 3000 | Fill up with thick goarbox 1 if fual delivery insufficiont). ... ...
(1800) oil
Steoring Drop Arm 1000 | ‘Thick gearbox oil . | Cheok oil level in air cleaner
Ball Joint ........ | (600) |
q Clean and rofill air cleaner .
1000 | Thick gearbox oil A
(600) 12 | Check lovel and specific gravity of
eloctrolyto in batterics, top up_ with dis-
tilled water, if nocessary, cloan contaots
and greaso forminals, racharge battery, if

| L. H. Front Spring
Front Pin .......
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|
[ Ghockins |

Chook froo travel of clutoh podal (2030
limotyos, Hy1% ) +seernet
ok clootrical oquipment (head
Sk, S, S formps, il lamp,
ey charging control lamp, ote:) -+

spect. officicncy_of foot and hand
DrenaDet, st and bieed, if nocoseary
Chock tyro pressures (should bo 4 atm =
i perTaa. in. front. and rear) .-

.

| o s et g S

| Lubriono doo,hings,windscrcor, -
| e 2 e el e

o

ilometres (nilon)
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Antiitreeze Compounds

Tn frosty weather — when temperature sinks below freczing point —
Drecautions must be taken to prevent cooling water from freczing,
for this might cause cracking of engine parts or radistor.

The addition of an anti-freeze solution to the water is tho bost safe-
guard, obviating the inconvenience of draining the cooling water.
Only good quality anti-freeze solutions should be used complying
with the following requirements

Liquid state ot all temperatures

. Physioal properties (specific heat, heat and electric conductiy
Viscosity at medium temporatures) similar to those of wuter
Permanent chemical and physical propertios
Harmless to metal or rubber components

. No salt deposits or sealing in radistor or engine

. Minimum froth formation

. Should ot be easily inflammablo, or dovelop poisonous gases
or disagreeable fumes

The most frequently used anti-freczo is alcohol (mothunol). For an
anto-freeze effect down to —16° 0 (5° F) it is sufficient to mix to the
Water a quantity amounting to 20 per cant of tho total cooling syston
capacity. Tos drawbacks are : low boiling point of 64.5° C (150° F)
which in practice means vast vaporization of the anti-freezo nd soon
a8 the temperature of the coolant exceeds this figure. Thus the anti-
freeze content of the coolant diminishes Wwith a corresponding rise
in the freezing point.

Another widely used anti-frecze is ethylene glycol. Having o boiling
oint higher than water no vaporization losses or weakening of the
mixture can oceur, Its disadvantage is o tendency to form froth
(losses by overflow) and the fact that 30.5 per cent has to be mixed
to the cooling water to reach a freezing point of —16° C.

Anti-corrosive compounds

Radiator and engine interior being inaccessiblo, corrosion of the

metal components can only be prevented by the addition of anti-

corrosives to the cooling water,

Tn winter, when anti-freeze Solutions are used, ndd anti-corrosives
ure.

to the mixtur
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Fig. 33 Number of teeth of gear wheels
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Fig. 32 Adjusting the idling speed
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Fig. 34 0il seal rings of the vehicle
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Tho most frequently used anti-corrosives aro

1. Miature of sotium dlromate and polassivmn silicate (water glass)
e ot offeotivo anti-corrosivo which does not attack ferrous
Totald or light metal alloys. Coppor and tin 8% attacked only slightly.

Add 10 grammes t0 one, litre water (% 0z to 214 pints).

2. Boraw (sodium borate)
Doos not attack forrous mtals und copper, slightly attacks light
‘metals and tin. Add 10 grammes to one litre water (V3 0z to 2% pints).

3. Drilling oil
Does mot attack forrous motals, slightly attacks copper and tin.
d 20 co to one litre water (1 cu. i to 1% pints).

In winter when mixed with anti-freeze solutions

Mix water glass with cthylene-glycol A, only.
N e Eiiling oil oan be used either Vith methanol or with

othylene-glycol

Pig. 35 Ball and roller bearings of the vehicle
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Ol Tubrieation

Grease Tubrieation

After every 1000 km (600 miles)
After every 3000 kin (1800 miles)

After every 0000 km (3600 miles)

. —
§m ,;‘?!’ =P
i g :

o=

Fig. 37 Lubrication Diagram.
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Fig. 36 Electrical Wiring Diagram

. L. H. head lamp 12. Panel lighting Trafticator, left
. R. H. head lamp 13. Battery charge control lamp 6. Tail lamp switch
. Heater plugs 14, Panel lighting switch 7. Trafficator, right
orn 15." Interior lighting switch . Junction box T
. Heating resistance 16. Oil pressure gauge . Battery changeover switch
. Dynamo 17. Socket for hand-lamp plug . Batteries
. Starter motor 19. Horn push-button 31, Junction box 1T
. Interlor lighting 20. Trafficator switch . Battery changeover (Alternative)
0. Oil pressure gauge switch 21. Main lighting switch . Stop and tail lamp
0/A Trafficator control lamp 22, Heater plug switch . 5-way socket
10. Windscreen wiper 23. Ignition switch 85. Tail lamp
11. Heater pilot plug ¢ 24, Dipper switch
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